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IE ExtraBs from Mr. GafcoigneV 4?a^ Afr. Crab- 
trie'5 Letters^ proVmg Mr. Gafcoignc to haye 
hen the Inventor of the Telefcopick Sights of 
Mathematical JnfirumentSy and not the French. 
% W. Derham, frehend of Windfor^ and 
R, Soct Soc. 

N Monfieur de h Hire's firft Pari: of his TahuU A^ 
_^ (Iron, publiilied in 1687. I find an Invendon, 
which was undoukedly our Countryman Mr. G^/- 
cmgn^s. afcribed to Monficur Picard, and chat is, the 
application of feiefcopick Sights to Aftronomicd [n(lru^ 
ments. Mr. de U Hires Words are, Vmcis ahhinc an^- 
ms D. Picard inftgnis Aftronomus^ atque in eadcm Acade-- 
mi a [RfgiLScientiarum] Socius^ Dioptrarum crenas ab in-^ 
fifumentis fujlulit, eornmque loco fuhfiiiuit Telefcopia ; 0ua 
res Freshytis ® Myopihs.. &c- In which Words it is not 
indeed cxprefly (aid that Mr. Ficard was the b venter 
of this way, bur only that he applied Telefcopes. But 
by reafon it implies that it was that curious tnd in- 
genious Gentleman Mr Fkards Invention, and it is in 
cffc&: claimed as iuch, in Monfieur Auzoufs Account 
of the Telefcopick Micrometer^ in tiie i'hilof Tranf No. zu 
therefore I think my felf in Duty bound, to do chat 
young but ingenious Gentleman, Mr. C^fcoigne, the 
Juftice, to afiert his hivention to him 1 by rea(bn all 
Iiis Papers^ that by the late ingenious Mr. Tonf^neleys 
Diligence cotiki He picked up, aie now Ctogether with 
Mt. Townclef^ ovvn Papers J in my Hands* 
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As for tbe Invention of the Micrometer, which Mr* 
Au%out claims as his and Monfteur Pkar/s, I fliall fay 
little to it, Mr. Townekj having fufiicicntly prov'd it to 
be Mt.Gdfcmgm^in the Phiiof.Tranfa^' No. 25, And 
the Uefcriptions and Draughts of that, and feme other 
Inftruments of that kind, are now by me, in Mr. 6af 
eoigm's own Hand, to confirm Mr. Z<?^i?f%'s Account, 
if occafion were. 

And as Mr. G^i/w]^w was the iirft that meafured the 
Diameters of the Planets, &c. by a Micrometer; fb I 
Ihall prove that he was the firft that applied TelefcQfick 
Sights to Aftronomicai Inftruments. In a long Letter 
to his Tagacious Friend Mr Crahtrkroi Jan. 25. 164^ 
fwherein he defcribcs his Micrometer, and fhews his 
way of finding the Refradions, the Moon's Parallax, 
and how he meafured the Diameters of the Planets) 
Mr. G^coigm- tells him how the meafurhg Claps, which 
he had Seen {peaking of, might be applied to a 
^adrant. If, faith he, here (that is in the Diflind- 
Bale) you f lace the Scale that meafures — , or, if here an 
Hair he fet, that it appear per feMlj through the Glafs — ^,, 
you may ufe it in a ^adrant, for the finding of the Alti^ 
€»de of the leajl Star vtfible hy the PerfpeStive vpherein it 
is. If the Night be fo dark, that the Hair or the Point* 
ers of the Scale he not to he /een, / place a Candle in a 
Lanthorn, fo as it caft Light [undent into the Glafs h 
which I find very helpful when the Moon appeareth not, or 
it is not otherwije light enough. 

In another Letter, dated on Chriflmas Eve 1641. 
fwherein he defcribes the Wheel Work of his Micro- 
meter, and Ihews how he could apply it to the taking 
of three Points ; and fpecifies his Obfervations of tlije 
Diameters of the Sun and Moon; and mentions a Theory 
he had contrived of the Sun ; c^'^.and faith what pains 
he had taken in the Anatomy of the Eye) he tells Mr. 
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Ctahtrie how he had applied his Telcfcopick Sights m 
a Sextant. Saith he, Mr. Horrox his Theory of the Moon 
/ (hall be [hortly furnished to try. For I am fitting my Sex-* 
tant for all manner of Ohfervations, hy tmo P erf pic ills with 
Threads. And alfo I am confulting my Workman about 
the making of (Vheels like /3, ^5 J^, g, ^/ f Diagr. 3, to ufe 
tJ¥o Glajfes like a Se^or. If I once have my Took in tea" 
dinefs to my Defire^ Ifhall ufe them every t^ight. I have fitted 
my Sextant hy the Help of the Cane, iwG Glajfes in it, and a 
Thread, fo as to be a f leaf ant Infirument, conld Wood and 
a Count ry^Joiner or Workman fleafe me* 

In another Letter ("the Date of which is worn cut, 
but is, in Mr. Crabtrie's Hand, called his icth Letter 
to him) he faith, / have given order for an Iron ^a- 
dram of Five Foot, which will give me the lOQOth Part 
iof One Degree, which (hall he furnifhed like my firfl Scale ; 
only my Workman is fo * throng for my Father, that I fear 
it will not be finijhed before the Eclipfe. I have caufed 
■a very fir ong Buler to be ex a ^ly made, and intend to ft it 
with Curfors of Iron, with Glaffes in them a>id a Thread, 
for my Sextants 

To theCe I could have added many other PafBiges 
of the like Nature : but thefe may be fufficient, to fliew 
that Mr. Gafcoigne, as early as 1640, made ufe of Te- 
lefcopes on Quadrants and Sextants, as well as in his 
Invention of the Micrometer. 

What Commendations thefe Contrivances got him, 
and what Expedations they raifed in fome of the A- 
flronomers of that Time, particularly in two of the moft 
acute of that Age, Mr. Horrox, and Mr. Crabtrie, may 
be feen in the fame Mr. Crabtrie $ Letters to Mr. Gaf 
coigne, which are alfb in my Hands. Some PalTages of 
which I jfihail recite, and at the fame time give the Society 
a Tafte of what thofe curious Letters do contain. 

t This Diagram is wanting in the Letter. * A Torkpire JPhrafe 

for fuliy employed, 
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lb Mr. Crahtrih fecond Letter, wbich is of O^eher 

30. 1640; after a very clear Demoaftrarion that the 

Solar Spots are not Planets at a Diftancc from the Sun* 

but fomeching adhering to, or very near the Suns Bo 

dy .* and alfo after a no iefs ciear Demonftration of the 

Errors of Lamberges Hipparchian Dugram, his Lunar 

Faralkx.his Dodtinc of Ei^lfpfes, and indeed his whole 

Lmar Jfironomj, together with divers other curious 

Matters, too many to be fpecified : after this, I fay, Mr* 

Crabtrie faith thus, Scmething I am {ure you vrere telling 

me concerning a waj of ohjerving the Places of the Planets 

iy jour Gliiffas. But 1 have not a little lamented that mj 

Time cut me fo fhort^ when I was with you, that I could not 

more full) ruminate and dige(i thofe flrange Inventions 

which jQujhewed me, and told me of. My .Lajfttnde after an 

nnexpeSted and unacquainted Journej ; rnj unprefarednefs for 

thofe Cogitations (not intending that Journey the' Day ie^ 

fore) and the MultipHci^ty and Farietj of the Novelties you 

fhewed me-, fo wholly difinici.eu my Thoughts into Admiration, 

that I cannot noiv give my Meditations anj reafonahle Ac*^ 

count of what I fai^ : bt4t mujf intreat you, in a few LineSy 

to rub up my Memory^ and tell me again what you fluwed me^ 

and the Extent of thofe your Invent ions • . Which I dc(ire^ 

that I might confider, and rejoice to conftder^ how much 

and wherein UraniaV Structure will grow to Verfeilion by 

jour Affiftame : and that (i^hat id me lies) I may help you 

to remember when and wherein your Ir^ventions and Ohferva- 

tions vcill he of mofi ufe I Jhould alfo dejire you to inform 

me what Eigne fs of a Quadrant you conceive to he large 

enough for Ohfervation with your Devices. For I am e'rc 

long going to Wigan, t% Miks from hence j where much 

Brafs is caji ^ and then I could fee whether I could proctire 

fuch an one cafi. Tou told me (as I remember) you doubted 

not in time to be able to make Ohfervations to Seconds* I cart- 

mt but admire it and yet y by what I f aw ^^ believe it i but lo7tg 
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to hm)t fome farther Hints cf pur Conceit for that Pur* 
fofe. One Means^ I think, joh told me iras, hj a ftngle 
Glafs in a Cane^ ufcn the Index of jour Sextant, hy which 
(^as I remember) you find the exa^ Point of the Suns Rais^ 
But the rvay how, I have quite forgotttn, and much defire: 
Tour Device for the exa^ Divifion of a ^adrant , hj divi* 
ding 1 1 Degrees int$ lO Parts, I did then under (land, hut 
do not now fuUy remember. If it might not be too much 
Trouble to you, Ifhould intreat you to give me fuch a Paper* 
Demonflration thereof as jou fhewed me, and two or three 
Lines flainlj of the Ufe thereof how to find thofe fmdl 
Parts. 1 lofl the little Paper, wherein I noted the M^'ons 
Diameter, which ne ohfervcd when I tras with you: I fray 
you [end it me, if^ &c. 

/ cmnot conceal how much I am tranfprted beyond mf 
}lf with the Remembrance (^ofthat little I do remember) of 
thcfe admirahle Inventions which you (J)erred me when In as 
with jou. I fliould not have believed the World could have 
£ijforded fuch cxquifite Rarities, and I kno-v not how to fiint 
my longing Defres, without fome further Tafte of thefe je- 
levied Dainties* Happier had I been, had I never known 
there had heen fuch Secrets, than to know no more, hut only 
that there are fuch. Of all Defires the Defire of Knowledge 
is mojl vehement, rnoft impatient : and of all kinds of Knooc"^ 
ledge ^ this of the Mathematicks affc£is the Mind with mop 
intenfe Agitations. I doubt not hut you can experimentally 
witnejs the Truth hereof, and one time or other have been no 
Stranger to fuch Thoughts as mine* And therefore although 
Modefiy would forbid me to requ^fi any thing {until you 
give me leave") but what you pleafe voluntarily to imfarty 
jet the Vehemence of my Defire forceth me to let ycu know 
how much I defire, and how highly Ifioould prize my thiri;^^ 
that you jhould be pleafed to communicate to me in thofe 
Optick Praiiices Could I purchaft it with Travel, or procure 
it for Gold, J would not long he without a Tekfcope for oh- 
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[erving fmall Jrtgles in the Heavens ; nor rvant the Ufe of 
pur other Device of a Glafi in a Cane upon the movedte 
Rater of pur Sextant (as I remember) for Mping to the 
ckaB Point of the Suns Rap. But /^^/^^ Urania is.ikc. 
Thus was the moft ingenious Mr. Crahtrie tranfpotc- 
cd with Mt.Gafcoigne's Devices, although at that rime 
far lefs perfed than they were in a fliorc Time after. 
And no lefs afTeded was the incomparable Horrox, as 
Mr. Crahtrie fets forth, inr his third Jong Letter of Dec. 
z8. 1640. which hath chefe Words, M) Friend Mr Mot'- 
rox frofefjeth, that little Touch vphich I gave him of jour 
Inventions^ hath ravtfhed his Miy^d quite from it ftlf, and 
left him in an Extafie between Admiration and Amazement. 
J hefeech you, Sir,Jt^ck not jour Intentions for the prfeiiing 
of jour hegun Wonders* We travel with Defire till we hear 
of jour full Delivery, Tcu have our Votes, our Hearts^ and 
our Hands jhould not he wanting^ if we could further yo». 
And then after many curious Matters (which would 
rake up too much of the Societies time to relate J) he 
thus proceeds. Tour Diagrams for FerffeBives I have view* 
ed again and again^ and cannot fufficientlj admire jour inde-^ 
fatigable Jnduftry, and frofound Ingenuity therein. I am 
much afeBed with the Symbolical Exfrejftons of your De^ 
monjlrations* I never ufed them before (hut I will do) yet 
I underfiand them all at the frfl Sight, and fee well the 
Truth of your Demonftrations, 

To thefe I fliall only add one Paflage more, and this 
becaufe it fhews fbme other of Mr* (jafcoigne's exqui- 
fite Contrivances^^ or at Icaft the Accuracy of what are 
mentioned ; and that is in Mr, Crahtrie^s Letter of Dec: 
6. 1641. at the Beginning of which he faith. That which 
you give me a full Tro]eBion of was above my Hofe • 
and if the Screws keep an exaci Equality of Motion forward 
in each Revolve, it is a moft admirable Invention; and 
wiJh the ether Accommodations, I had almoft faid withomt 
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Cmpare. But that the DivifiQm of a Circle fhould he mts* 
fibred t$ Seconds^ without the Limb of an Inftrument^ or 
that DiflanceSy Attitudes^ Inclinations^ and Azimuth i Jhould 
be taken all at one Moment^ without the Limh of an In^^ 
flrument likewifei and each to any required Mumber of Parts i 
or that the Diameter of Jupk^t p)ould he frojeBed in Juch 
frodigious Meajures as you f^eak of\ &c were enough to a^ 
mufe and amaze all the^ Mathematicians /;i Europe, and 
mAjMced he rather a SuljeB of Admiration than Beliefs to 
any that hath not known 'jour former Inventions to exceed 
Vulgar (/_ had almofi [aid Humane) Ahiliiies^ And for -my 
Partf I muft confejs Modefly fo checks my amhitious Defires^ 
that 1 dare [carce hofefuch Miracles [hould ever he produced 
in real PraSi^i^e io fmh ExaUnefs. Then {'to give the 
Society a further Tade of thofe Letters J) follows an 
Account of the Agreement of Mn Horrox''^ Theory 
of the Moon with Mr. Gafcoigne's Obfervations ; and 
alfo very curious Ratiocinations, and a Difquifition 
about finding the Parallax of the Sun js^nd Moon, and 
their Diftance from the Earth. In which he cenfures 
Morinm's Braggs, drc. and then faith, that no Man that 
hath written of the Di^^r^?^ [of Hipparchus] underftood 
it fully i or defer ihed it rightly, hut only Kepler and our Hor- 
roxs for whofe immature Death Qwhich was fuddenly, and 
about the Age of 25.] there is ya fcarce a Pay which I 
fafs without jome Pang of Sorrow. 

Thus, among many, I have related fon^ of the Paf- 
fages ol Mr. Gafcoignis and Mr. Crahtrie's Letters rela- 
ting ta Telefcopi^kSightSi From whence it is very ma* 
nifeftv that long before th^ French Gentleman's Claims, 
our Countryman Mr. Gafcoigne had m*de ufe of thofe 
Sights in his Aflronomical Inftruments; particularly^ in 
two or more. Sorts of Micrometers (as I plainly find) 
and in his ^adrant and Sextant. And had it pleafed 
Q£^4^ ta have given him a longer Life, we might have ex- 
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peeled greacer things from Ins pregndnt and fagacious 
Wit/ For he was fcarce %o Years of Age when he held 
ihefe Correfpondencies with Mt. Crahtrie, And ac che 
Age of zj. he was killed ac Mdrfton-Moor-Battk, on 
fuly %. 1644- fig^^ting for King Charles I, His Father 
was Henri G^fcoigm Efq; of Middkton^ between Lads 
and Wakefield. 
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IV. An Attempt towards the Improyement of the Me^ 
thod ef approximating^ in the ExtraEHon of the 
^^gots of Equations in Nurnhers. !By Brook Tay-- 
lor^ Secretary to the %o)al Society, 

¥ N PhiLTrm. No- arc. Dr. Hdley, now Secretary of 
J^ che Royal Society, has publiih'd a very compendious 
and ulefui Method of extrafiing the Roots of aflei^ed 
Equations of the common Form, in Numbers This 
Method proceeds by afTuming the Root defired nearly 
true to one or two Places in Decimals ("which is done 
by a Geonietricai Conftrudion, or by fome other con- 
venient w^ay) and correcSing the AOumption by com- 
paring the Difference between the true Root and che 
aflumed, by means of a new Equation whofe Root is 
that Difference, and which he fhews how to form from 
che Equation propoied, by Subititution of the Value 
of the Root fought, partly in known and partly in un- 
known Terms. 

\n doing this he makes ufe of a Table of Produds 
(which he calls Speculum Andjtkum,) by which he com- 
putes the Coefficiencs in che new Equation for finding 
the Difference mentioned. This Table, I obferved, 
was formed in the fame Manner from the Equation 

pro- 



